Antibiotic 5879 has been found to be identical with bicyclomycin which was reported simultaneously with antibiotic 5879. Streptomyces sp. strain No. 5879 was classified as a new species and was given the nameStreptomyces aizunensis. Streptomyces aizunensis is different from Streptomyces sapporonensis which produces bicyclomycin.
In the previous paper1}, we presented a preliminary report on a new water-soluble antibiotic 5879 produced by Streptomyces No. 5879. Differences in the taxonomic properties of the strain from those of recognized species were considered to be significant enough to propose the new species Streptomyces aizunensis nov. sp. for this strain, and antibiotic 5879 was named aizumycin. This report deals with the taxonomy of the producing organism, the isolation of crystalline antibiotic 5879, and the comparison of the physical, chemical and biological properties of the antibiotic with those of bicyclomycin2).
Taxonomy
The strain Streptomyces No. 5879 was isolated from a soil sample collected in Aizu area, Fukushima Prefecture, Japan.
Morphological Characteristics
The morphologyof the culture grownon glucose asparagine agar and starch ammonium agar at 28°C for 4^10 days was microscopically observed. The aerial mycelia of strain No. 5879 are well branched, 1.0^1.25 fj. in diameter. Conidia are elliptical to spherical in shape and 0.6^0.8 by 1.3 ft in size. The surface appearance ofconidia is smooth (Plates 1 and 2 (1957)6) and other recent literature, some related strains were selected by further detailed comparison.
They were Streptomyces griseolus and Streptomyces flavogriseus. However, these organisms were differentiated from strain No. 5879 by the following characteristics.
(1) Streptomyces griseolus produces generally soluble brown pigment on various media, grows spreadingly with brown color on bouillon agar, liquefies gelatin and gives an alkaline reaction on litmus-milk media.
(2) Streptomyces flavogriseus bears spherical conidia and grows excellently with abundant aerial hyphae on potato plug, but grows poorly on starch agar and forms white aerial hyphae on bouillon agar. SEPT. 1973 4. Comparison of Strain No. 5879 with Streptomyces sapporonensis Strain No. 5879 also should be compared with S, sapporonensis which produces bicyclomycin2), similar to antibiotic 5879. The organism was different from strain No. 5879 as follows:
5. sapporonensis exhibits typical whorl formation and the conidia are oval and cylindrical in shape. Strain No. 5879 forms no whorl and the shape of conidia is elliptical or spherical. The aerial mass color of S. sapporonensis is white with grayish or yellowish tinge, whereas that of strain No. 5879 is white to yellow or pale pinkish gray. S. sapporonensis produces no soluble pigment on tyrosine agar, nutrient agar, yeast malt agar or other proteinous media, whereas strain No. 5879 produces a plale yellow pigment on the same media. In the biological examination, nitrate reduction, coagulation and peptonization of milk, tyrosinate reaction, and the formation of melanoid pigment are all negative in S. sapporonensis, whereas they are positive in strain No. 5879. In addition, the former easily utilizes inositol, but (Joes not utilize lactose in contrast to the latter. These characters apparently differentiate S. sapporonensis from strain No. 5879.
Differences in taxonomic properties given above and those of recognized species in the genus Streptomyces are considered to be significant enough to propose the new species Streptomyces aizunensis nov. sp. Otsuka, Ogasawara et Miyamura for the strain No. 5879. A culture of the new species has been deposited in the American Type Culture Collection, with accession number ATCC 21775.
Fermentation Conditions
The antibacterial activity in the production, isolation and purification processes was assayed by paper-disc plate method with Escherichia coli K-12 as the test organism. In a 20-liter jar fermenter, 15 liters ofa medium consisting of 2%glucose, 2%soybean meal, 0.2%" peptone, 0.2^NaNO3, 0.1# KH2PO4, 0.05^MgSO4.7H2O, 0.05%; KC1, and 0.0001^FeSO4-7H2O(pH 7) was inoculated with 400 ml of the seed culture obtained by 48 hours shaking culture at 30°C. Antibiotic production was carried out at 30°C under aeration of 10 liters per minute and stirring at 300 rpm. The potency of the broth reached maximumof about 40 mcg/ml after 60^65 hours of inoculation.
Isolation
The fermented broth was acidified to pH2, filtered to remove a precipitate, and the acidic filtrate was adjusted to pH 8 with anion-exchange resin (Daia-ion A-6) under stirring. After removing the resin by filtration, the filtrate was passed through a column of IRC-50(H+). The column was washed with water and 0.01 n hydrochloric acid, and the antibiotic was eluted with 0.5 n hydrochloric acid. Fractions containing strong activity were pooled, neutralized to pH 7 by mixing with A-6 and then filtered. The filtrate was concentrated under reduced pressure, and the concentrated solution was freeze-dried. This powder was extracted with approximately 5 volumes of 50%aqueous ethanol, and the aqueous ethanol was filtered to separate the residue. After concentration of the filtrate, the resulting solution was adjusted to pH8 with dilute aqueous sodium hydroxide and passed through a column of activated charcoal (Wako Pure Chem. Ind. Co.). The columnwas washedwith water and the antibiotic was eluted with 80%aqueous ethanol. The crude antibiotic was isolated as an off-white powder by lyophilization of combined fractions. This substance was further purified by means of column chromatography on cellulose (Whatman CF 1 1) with a solvent system consisting of water-saturated «-butanol. Active fractions were combined, concentrated in vacuo to dryness. The resulting purified powder was dissolved in a small volume of hot methanol and insoluble material was removed by filtration. This solution was mixed with approximately 10 volume of acetone, concentrated under reduced pressure until crystallization occurred, and the mixture was then refrigerated overnight. The crystalline antibiotic was recrystallized from a mixture of methanol and acetone to yield colorless prisms.
Characterization
Antibiotic 5879 forms colorless prism-shaped crystals, and the physicochemical properties of the antibiotic are presented in Table 4 . The infrared spectrum comparing antibiotic 5879 with bicyclomycin is shown in Fig. 1 .
Biological Properties
The antimicrobial activity of antibiotic 5879 was determined by the agar dilution method, using mostly heart infusion agar for bacteria and Sabouraud's agar for fungi. As shown in Table  5 , the antibiotic is especially active against Gram-negative bacteria, including Klebsiella, Salmonella, Escherichia, Shigella, Brucella and Vibrio sp., but not active against Proteus, Morganella, Ret- The acute toxicity test was carried out with mice weighing 15^17g for up to 2 weeks. Antibiotic 5879 showed low toxicity. The mice tolerated intravenous and intraperitoneal injection of 1 g/kg of the antibiotic.
Discussion
From the data of physical and chemical measurements, and of the antibacterial spectrum and toxicity, and also from the studies of the producing organism, we previously reported0 that antibiotic 5879 appears to be a new water-soluble antibiotic, effective against
Gram-negative bacteria. However, from a comparison of physicochemical and biological properties, antibiotic 5879 has been found to be identical to bicyclomycin2), which was reported simultaneously with our preliminary report in this journal. Streptomyces aizunensis, antibiotic 5879-producing strain, has been classified as a new species and is different from Streptomyces sapporonensis2 ).
